Immunomodulatory derivatives induce PU.1 down-regulation, myeloid maturation arrest, and neutropenia.
The immunomodulatory drugs (IMiDs) lenalidomide and pomalidomide yield high response rates in patients with multiple myeloma, but the use of IMiDs in multiple myeloma is associated with neutropenia and increased risk for venous thromboembolism (VTE) by mechanisms that are unknown. We show that IMiDs down-regulate PU.1, a key transcription factor involved in granulocyte differentiation in vitro and in patients treated with lenalidomide. Loss of PU.1 results in transient maturation arrest with medullary accumulation of immature myeloid precursors and subsequent neutropenia. Accumulation of promyelocytes leads to high levels of the platelet aggregation agonist, cathepsin G stored in the azurophilic granules of promyelocytes. High levels of cathepsin G subsequently may increase the risk of VTE. To our knowledge, this is the first report investigating the underlying mechanism of IMiD-induced neutropenia and increased risk of VTE in multiple myeloma.